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Patent Application for 



CONNECTING AND LOCKING STEMS 



FOR VALVES AND OTHER DEVICES 



Field of the Invention 

The present invention relates to connecting and locking stems, and other similar 
structures, to various components, and more particularly to a method and apparatus for 
connecting and locking stems utilizing a coining device. 

Background of the Invention 

In general, components such as valve stems are mounted together with other 
components. One known approach to mounting a valve stem to a plug within a valve is 
illustrated in FIG. 1. A valve 10 is provided having a valve body 12 mounted to a valve 
bonnet 14 utilizing threaded fittings. A valve stem 16 couples with a valve plug 18 in a 
manner utilizing two separate mechanisms working in conjunction with each other. 
First, the valve stem 16 is threaded and screws into a threaded passage of the valve plug 
1 8. Once the valve stem 16 is completely screwed into the valve plug 18, a hole is 
drilled at an angle into the top of the valve plug and through a core of the valve stem 16. 
The hole is then filled with a pin 20 that slides, or screws, into the hole. The pin 20 
passes through the walls of the valve plug 18 and through the core of the valve stem. 
Thus, the pin 20 holds the valve stem 1 6 in place and prevents it from unscrewing. 

However, this fastening arrangement is less than ideal since an unwanted amount 
of movement of the pin, the valve stem 1 6, and the valve plug 1 8 exists. For example, if 
the valve stem 1 6 is not completely screwed into the valve plug 1 8 prior to the pin 20 
being inserted, the pin 20 may be insufficient to hold the valve stem 1 6 completely 
motionless relative to the valve plug 18. This is because there is an absence of the added 
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friction of the valve stem 1 6 thread having reached the end of the passage within the 
valve plug 1 8. Alternatively, if the hole that is drilled for the pin 20 maintains any 
portion that is slightly larger than the pin 20, the pin may move within the hole, resulting 
in a diminished ability to hold the valve stem 16 motionless relative to the valve plug 18. 

In general, it is desirable to avoid any form of play between components 
including the valve stem 16 and the valve plug 18. Over time, there is a likelihood of 
one or more of the components loosening and causing slight movement between each of 
the components. The movement of the valve plug 1 8 relative to the valve stem 16 can 
substantially affect the efficiency of the valve 1 0. For example, if the valve plug 1 8 is 
able to move relative to the valve stem 16, the valve plug 1 8 may experience increased 
friction as it moves within the walls of the valve body 12. In addition, if the valve plug 
1 8 is able to move out of position relative to the valve stem 16, this movement may 
affect the sealing capability of the valve plug 18, and thus the ability of the valve 10 to 
completely block flow, or regulate flow predictably. 

In general, fluid vibration or resonance of the plug can cause the unscrewing of 
the valve stem 16 relative to the valve plug 18. Such vibrations are caused in part, for 
example, by cavitation, high pressure drop, or aero-dynamic noise. If a valve plug 1 8 
completely unscrews from the valve stem 16, the results can be failure of the valve. 

In addition, these known methods are relatively time consuming, leading to 
increased manufacturing costs and decreased throughput because of the multiple steps 
and tools required to form the permanent couplings. 
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SUMMARY OF THE INVENTION 

There is a need in the art for a permanent, reliable, and efficient method for 
mounting components such as stems to other components such as plugs. The present 
invention is directed toward further solutions to address this need. 

In accordance with one example embodiment of the present invention, a method 
of connecting and locking a stem within a component includes the step of disposing the 
stem in a first end of a passage formed in the component. The method also includes the 
step of deforming an end portion of the stem to permanently non-rotationally lock the 
stem within the passage of the component. 

In accordance with one aspect of the present invention, the passage has an 
internal thread suitable for threadingly receiving the stem. 

In accordance with another aspect of the present invention, the deforming step 
includes the step of pressing a coining device into a second end of the passage to engage 
with an end portion of the stem to configure the stem for permanent non-rotational 
mounting within the component. 

The coining device, in accordance with further aspects of the present invention, 
can include a shank having a tip disposed at one end of the shank. According to one 
practice, the shank can have a diameter greater than a diameter of the passage of the 
component. The tip of the shank can take many forms including having at least one land 
with a taper. The land can be uniform or non-uniform in shape. 

In accordance with still further aspects of the present invention, the method 
further includes the step of removably mounting the coining device into a press machine. 

In accordance with still further aspects of the present invention, the method can 
include the step of deforming the end portion of the stem to form at least one radial 
feature extending from an axis of the stem. In addition, the method can further include 
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the step of extending the at least one radial feature into a wall of the passage to 
substantially hinder rotation of the stem relative to the component. 

In accordance with one embodiment of the present invention, the stem is in the 
configuration of a valve stem and the component is in the configuration of a valve plug. 

Further aspects of the present invention include an assembly formed by a method 
of mounting a stem to a component. The method includes the steps of providing a 
passage extending through the component, providing the stem mounted in a first end of 
the passage, providing a coining device, and pressing the coin device into a second end 
of the passage to engage with an end portion of the stem. The assembly can include the 
stem and the component having the passage for receiving a portion of the stem. The 
stem, in this arrangement, includes at least one radial feature protruding from a first end 
of the stem and into a wall of the passage for non-rotationally mounting the stem in the 
component. 

In accordance with still further aspects of the present invention, a valve is 
provided having a valve body. A stem mounts within the valve body, and a component 
is provided having a passage sized for receiving a portion of the stem. At least one 
radial feature protrudes from an end of the stem into a wall of the passage. 

In accordance with further aspects of the present invention, the radial feature can 
non-rotationally mount the stem with the component. The stem can be at least partially 
threaded. The passage can be at least partially threaded, such that the stem is screwed 
into the passage. Three radial features can protrude from the end of the stem into the 
wall of the passage to substantially hinder rotation of the stem relative to the component. 

In accordance with still another aspect of the present invention, a coining device 
for coupling stems with components is provided. The coin includes a shank having a tip 
disposed at one end. The shank and the tip are sized and dimensioned to fit within a 
passage of the component in a manner that deforms the walls of the passage. 
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In accordance with further aspects of the present invention, the coin device can 
further include at least one land disposed on the tip of the shank. The land can be 
substantially rectilinear in shape, or it can be non-uniform in shape. The land can be 
tapered. The land may also be at least partially curved in shape. There can be three 
lands disposed on the tip of the shank. The shank can be constructed of a hardened 
material. 

Brief Description of the Drawings 

The aforementioned features and advantages, and other features and aspects of 
the present invention, will become better understood with regard to the following 
description and accompanying drawings, wherein: 

FIG. 1 is a diagrammatic illustration of a known valve configuration; 

FIG. 2 A is a diagrammatic side view illustration of a coining device in 
accordance with aspects of the present invention; 

FIG. 2B is a top view of the coining device of FIG. 2 A; 

FIG. 3 is a schematic flow chart diagram illustrating the steps employed to 
permanently connect a stem to a component according to the teachings of the present 
invention; 

FIG. 4A is a diagrammatic side view illustration of a valve configuration where 
the valve stem is permanently secured to a valve plug according to aspects of the present 
invention; 

FIG. 4B is an enlarged diagrammatic illustration of the valve plug and the valve 
stem of FIG. 4A; 

FIGS. 5A, 5B, and 5C are diagrammatic illustrations of the formation of the 
features 40 with the coining device according to aspects of the present invention; 

FIGS. 6A and 6B are diagrammatic illustrations of the formation of the features 
40 in a different arrangement of the valve stem and the valve plug according to the 
teachings of present invention; and 

FIGS. 7A through 7D are diagrammatic illustrations of different coining device 
embodiments according to the teachings of the present invention. 
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Description of the Illustrated Embodiments 

Illustrative embodiments of the present invention relate to a method and 
apparatus for connecting and locking a stem within a component. The stem can be a 
valve stem that is threaded in a top portion of a valve plug. The stem can be attached to 
the valve plug by completely screwing the stem into the valve plug. The stem is 
tightened to frictionally hold the valve stem in place. The valve plug with the stem 
attached is placed in a press, and a coining device having a tapered end is positioned 
adjacent and aligned with a recessed portion of the valve stem. A load is placed on the 
coining device forcing a land portion formed on the tapered end into the valve stem. 
The land displaces a portion of the wall of the valve stem between the recessed portion 
and the threaded exterior, into the wall of the valve plug, thereby forming a permanent 
connection between the valve stem and the valve plug. This connection is only 
breakable if a torque is applied to the stem that exceeds the rotational stress level of the 
stem material. In other words, a level of rotational force may be applied such that the 
stem would rather deform in a rotational manner than disengage the valve plug. 

For purposes of clarity and illustration, the stem as shown herein is in the form of 
a valve stem, and the component as shown herein is in the form of a valve plug. 
However, one of ordinary skill in the art will appreciate that the teachings of the present 
invention are applicable to a variety of stem-type components requiring connection and 
locking with other components. 

FIGS. 1 through 7D, wherein like parts are designated with like reference 
numerals throughout, illustrate example embodiments of a method and apparatus for 
connecting and locking stems, or stem-type components, to other components according 
to the present invention. Although the present invention will be described with 
reference to the example embodiments illustrated in the figures, it should be understood 
that many alternative forms can embody the present invention. One of ordinary skill in 
the art will additionally appreciate different ways to alter the parameters of the 
embodiments disclosed, such as the size, shape, or type of elements or materials, in a 
manner still in keeping with the spirit and scope of the present invention. 
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FIG. 2A illustrates a coining device 22. The coining device 22 includes a shank 
24 as the main body of the coining device 22. A tapered tip 28 is disposed at one end of 
the shank 24. The tapered tip 28 can include one or more lands 26. The shape of the 
shank 24 can vary depending on a particular application of the coining device 22. For 
example, there can be a taper extending the entire length of the shank 24; the shank 24 
can contain one or more apertures or openings; or, the shank can have different cross- 
sectional shapes such circular, elliptical, rectilinear, irregular, and the like. 

FIG. 2B illustrates a top view of the coining device 22. The illustrated 
embodiment includes three lands 26 arranged with approximately 120° of spacing 
between each land 26. Those of ordinary skill in the art will recognize that any number 
of lands 26 can be formed on the tip 28. The lands 26 can be equally separated from 
each other, or can be arranged in any suitable pattern. Specifically, the number, shape, 
and arrangement of the lands 26 can vary as understood by one of ordinary skill in the 
art. Some example configurations will be discussed herein. 

In accordance with one embodiment of the present invention, the method for 
connecting and locking a-valve stem 36 with a valve body 38 can be described as 
follows and illustrated in FIG. 3. The valve stem 36 is first mounted within a 
component, e.g., the valve plug 38, a plunger, or a reciprocating pump (step 50). Again, 
for purposes of illustration, the example of the valve stem 36 mounting with the valve 
plug 38 will be described herein, although the teachings of the illustrated method are 
applicable to the connection and locking of other components as well. The method of 
initial mounting of the valve stem 36 to the valve plug 38 can be carried out in a number 
of different ways. For example, the valve stem 36 can be threaded or screwed into a 
threaded passage of the valve plug 38. Alternatively, the valve stem 36 can slide into a 
passage of the valve plug 38 and can be held in place with an external fastener, such as a 
nut. The particular mounting technique can result in a permanent mount, a semi- 
permanent mount, or a removable mount. Other mounting techniques are known to one 
of ordinary skill in the art and need not be discussed further herein. 
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The valve stem 36 is placed into a press 23 (see FIGS. 6 A and 6B) along with 
the coining device 22 (step 52). The press 23 is a standard piece of machinery that can 
be moved in a selected direction to apply a force to a component, such as by pressing the 
coining device 22 into whatever is placed there beneath, such as the valve stem 36 and 
valve plug 38. There are a plurality of different press machines available that are 
suitable for use with the present invention, and all are well known in the art. The 
orientation of the valve stem 36 is such that the valve stem 36 is placed pointing axially 
downward with the valve plug 38 pointing in the opposite axial direction. The specific 
position of the valve stem 36 and valve plug 38 depends upon the configuration of the 
particular press 23, while concomitantly allowing access to the end of the valve stem 36 
with the coining device 22, where a pre-defined cavity 39 is disposed to guide the 
coining device 22. 

The coining device 22 is aligned with the end of the valve stem 36 and the cavity 
39. The press 23 applies a load with the coining device onto the stem (step 54). An 
example load is approximately 5 tons in the case of a half-inch diameter valve stem 36. 
The press continues pressing the coining device 22 into the valve stem 36 and the cavity 
39 until the coining device 22 travels a desired distance, deforming valve stem walls 
40A and the valve plug 38 (step 56). Once the desired distance is achieved with the 
coining device 22, the press 23 withdraws the coining device 22 from the deformed 
valve stem 36 (step 58) with the features 40 formed. 

FIGS. 4 A and 4B illustrate a valve 30 resulting from the coining process for 
connecting and locking the valve stem 36 to the valve plug 38 in accordance with the 
teachings of the present invention. The valve 30 includes a valve body 32 coupled to a 
valve bonnet 34. The valve stem 36 is permanently secured, fixed, or coupled to the 
valve plug 38 by the radial features 40 formed by the coining process according to the 
method of the present invention. The term "permanent" as used herein is intended to 
mean a coupling or connection that does not yield to conventional forces experienced by 
the stem and component, and only breaks upon material failure of the components 
coupled together. The radial features 40 extend from an end of the valve stem 36 into 
the walls of the valve plug 38. The radial features 40 are formed by the lands 26 on the 
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tip 28 of the coining device 22 during the pressing process. The radial features 40 can 
take a variety of different shapes and forms, which can vary with each formation. The 
features 40 are extensions formed from the deformation of the stem 36 material and/or 
indentations formed from the deformation of the surrounding walls of the valve plug 38. 
For example, the features 40 can be formed as flanges on one end of the valve stem 36 
having corresponding indentations in the walls of the valve plug 38. 

FIGS. 5A and 5B are enlarged diagrammatic illustrations of the valve stem 36 at 
different points in the manufacturing process, for example, just prior to pressing with the 
coin device and just subsequent to the removal of the coin device from the valve stem 
36. In FIG. 5A, the valve stem 36 is un-deformed, and maintains the cavity 39 at one 
end forming the valve stem walls 40A. The cavity 39 acts as a guide to the coining 
device 22 when in registration with the valve stem 36 to form the features 40. As 
illustrated in FIG. 5B, after the coining device 22 has been pressed into the cavity 39, 
the valve stem walls 40A have deformed to create the features 40. The walls of the 
passage 42 (see FIG. 6B) deform and indent to accommodate the features 40 of the 
deformed valve stem 36. FIG. 5C is an additional end view of the valve stem 36 after 
having been deformed by the coining device 22. The coining device utilized to form the 
valve stem 36 of this figure had three lands, at 120° angles to form three features 40. 
The cavity 39 inside the end of the valve stem 36 is maintained. 

According to the teachings of the present invention, FIGS. 6A and 6B illustrate 
the valve stem 36 and valve plug 38 combination. In this configuration, the valve stem 
36 screws completely into the passage 42 of the valve plug 38 such that an end of the 
valve stem 36 is coextensive with an end of the passage 42 of the valve plug 38. The 
radial features 40 that result from the coining operation of the coining device 22, extend 
across a surface of the valve plug 38 and are slightly indented. The radial features 40, 
comprised of the wall 36A of the valve stem 36, penetrate into the wall of the passage 42 
to hold the valve stem 36 permanently in place, thereby preventing rotation of the valve 
stem 36. 
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FIGS. 7 A through 7D illustrate several example embodiments of the coining 
device 22 in accordance with the present invention. The example embodiments 
illustrated are intended to show possible variations, but not all possible variations, of the 
coining device 22. One of ordinary skill in the art will understand that many other 
configurations can form the coining device 22 profile and layout. FIG. 7A illustrates 
the coining device 22 as described previously herein, with the tapered tip 28 and three 
lands 26. FIG. 7B depicts the coining device 22 having a shorter shank 24 in 
conjunction with a low profile tip 44 having three lands 26. The height of the low 
profile tip 44 is less than that of the tapered tip 28. FIG. 7C illustrates the coining 
device 22 having a rounded tip 46 disposed on the end of the shank 24. The rounded tip 
46 also includes three lands 26. FIG. 7D illustrates the coining device 22 having a 
multi-profile tip 48 with three lands 26. The multi-profile tip 48 is also disposed at one 
end of the shank 24. In the multi-profile tip 48, each land 26 has a different profile. 
Although all of the illustrated embodiments show the coining device 22 having three 
lands 26, there can be any number of lands 26 positioned on the coining device 22, as 
long as there is sufficient space and the lands 26 are appropriate for forming the 
feature(s) 40. 

The coining device 22 in accordance with the present invention can be made of a 
number of different materials including a hardened metal. The coining device 22 is 
adapted to withstand the loads placed upon it during the coining process. In addition, 
the number and arrangement of the lands can vary depending on the desired number of 
radial features. Each land 26 corresponds to a radial feature 40 resulting in the valve 
stem 36. 

The method and apparatus as described herein provides an efficient means for 
permanently and reliably mounting a stem, or stem-type component, to another 
component, such as a valve stem to a valve plug. Although the example of a valve stem 
and a valve plug are described herein, the process of installing the stem into a 
component can apply to a number of different arrangements. All that is required is some 
means of initially fastening the stem to the component, such as with the threaded 
passage, and access to the stem and the component in a manner allowing the coining the 
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device to apply a load to the stem and deform the stem to create the radial features in the 
walls of the component. The method of the present invention is efficient and does not 
require complicated drilling procedures or exact alignments to attain a permanently 
mounted stem within a component. The efficiency of the process further reduces costs 
associated with mounting stems to components. 



Numerous modifications and alternative embodiments of the present invention 
will be apparent to those skilled in the art in view of the foregoing description. 
Accordingly, this description is to be construed as illustrative only and is for the purpose 
of teaching those skilled in the art the best mode for carrying out the present invention. ' 
Details of the structure may vary substantially without departing from the spirit of the 
present invention, and exclusive use of all modifications that come within the scope of 
the appended claims is reserved. It is intended that the present invention be limited only 
to the extent required by the appended claims and the applicable rules of law. 



